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novel combination so that as the spring is com-  
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Myv invention relates to“ an improvement in 
a combined spring and shock absorber wherein 
it is desired to provide a device capableof pre 

. venting irregularities in a roadbed from being 
transmitted to the frame of a vehicle. ' 
Many types of springs have been previously 

constructed and many ways have been provided 
for individually-supporting the wheels of a motor 
vehicle. Furthermore, many types of shock 
absorbers have been previously constructed 
some of which employ liquid therein to help 
absorb the shockv of- a wheel moving verticallyl 
with respect to a frame supported by the wheel. 

AIt is the purpose- of the present invention 
to provide a means `of individually lsupporting 
wheels and to provideia spring means for re 
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„ wheels of the vehicle. . 

siliently supporting the frame with respect to - 
the wheel. Incorporated in this spring, I pro 
vide a shock absorber which prevents too quick 
expansion of the spring, and thereby acts to 
dampenV shock in the manner of the usual shock 
absorber. ' Y ' ' 

1t is a purpose of my invention I'o provide a 
spring in the nature of a coil spring and to 
provide within the coils an hydraulic shock 
absorber which is capable of dampening the 
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spring expansion movement. With this arrange- ~ 
ment, a spring and shock absorber can be com 

_bined in a space usually required by one of 
these elements alone, and the-resulting construe 
tion is more eiïective than` any separate ar 
rangementvof the two elements because both 
the spring andthe shock absorber may be 
secured in coaxial relationship. 

It is a feature of my invention to provide a 
coil spring resisting compression and to incor 
porate therein a shock absorber resistingex 

These lelements are arranged in a 

pressed, the liquid within the shock absorber may 
readily enter >a compression chamber and so 
that .when the spring expands the liquid may 
now comparatively slowly from this compres 
sion chamber. A combined spring and shock 
absorber may in this way be formed. A 

It is a further feature of my invention to 
provide a combined spring and shock absorber 

» in which an hydraulic' cylinder and piston are 
interposed within a coil spring and the cylinder 
is so arranged with respect to the surrounding 
space that movement thereof in either direction 
is cushioned by auxiliary springs. Thus as the 
limit of movement is approached, additional 
spring tension is created to provide a tendency 
to dampen such extreme movement. " 

These and other objects and novel features’of 
my invention will be clearly and fully set forth 
in the following specification and claims. 
In the drawings forming a part of my speci 

I'lcation: ~ 
Figure 1 is a top plan view of an automobile 

chassis illustrating the spring arrangement and 
the wheel suspension used in connection there 
with. . " 

-Figure 2 is a front elevational view of the front 
wheels of the vehicle illustrating the spring 
suspension used in connection with the front 

Figure 3 is a side elevational view of the rear 
wheel spring suspension of the vehicle, the view 
being taken within oneof the rear wheels of 
the vehicle looking toward the chassis. i 

Figure 4 is a detail sectional view of one end 
of my shock absorber, illustrating the manner 
in which the same may be mounted. f 
Figure 5 is a top plan view of a bracket arm 

connected to one end of the shock absorber.' 
»illustrating the way the arm is pivotally secured 
to the end of the shock absorber.  
Figure 6 is> a sectional view of the shock 

absorber, illustrating ~the internal structure. 
v The vehicle A includes a chassis I0 of any 
suitable or desired construction including in the 
form illustrated a pair of longitudinally ex 
tending frame .members II having'a- series of 
braces I2 ~therebetween. At the .front of the 

. frame a transverse brace I3 is provided to which 
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the front elements of the spring and shock ab 
sorber may be attached. A downwardly project 
ing plate I4 is provided on the cross member 
I3 to which the lower extremities ofthe com 
bined spring and shock absorber units'B are 
pivotallygattached at I5. ~ - 
A pair of links I5 are pivotally secured at I'I 

to brackets I9 at the forward end of the chassis , 
and secured to the cross member I3 and the 
_downwardly extending portion I4.` These links 
are _pivoted at their .outer ends at 20 to the 
yokes 2l supporting the front wheels 22. As 
'illustrated in Figure 1 of the drawings, the links 
I6 are preferably bifurcated, >having two ends 
which extend 0n lopposite sides ofthe brackets 
I9 accommodating the pivot I'I. 
A pair of _arms 23 are pivoted at their outer 

extremities by they pivots 24 4to the yokes 2l 
supporting the wheels 22. These arms or levers 
23 are hingedly supported by the pivots 25 to 
the brackets I9 secured to the frame I0. ' V'Ll'.’he 
opposite ends of the levers 22 are connected 

' by thefpivots 26 to the upper ,extremities of ` 



`bers i4. 

2 
the combined spring and shock absorber units B. 
The yokes 2| are pivotallyv connected at 21 

to the wheel assembly which in turn ̀is provided 
with arms 29 connected by the usual tie rod 36. 
The vehicle may be steered in the usual manner 
by pivoting. the wheels in unison about the pivots 
21. ' 

It will be noted upon an examination _of Eig 
ure 2 of the' drawings that if either of the Wheels 
22 passes over an upstanding projection in its 
path, the wheel will be raised by the projection, 
pivoting the outer end of the lever 23 and the 
outer end of the connectedvlink |6 upwardly. 
This causes a downward movement of the in 
ner end of the lever 23, acting to compress the 
spring 3|, forming a part of the shock absorber 
units B. When the wheel 22 drops into a hole 
or depression in the road, the lever' 23 pivots inV 
the opposite direction, actuating the‘shock ab 
sorber within the spring 3| and .permits the 
spring 3| to yexpand somewhat, as this spring is of 
course at normal times under -a considerable com 
Dressive strain. The levers 23 and links i5 
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maintain the proper angle between the wheels ‘ 
22 and the surface of the road, regardless of the 
height of the wheel with respect to the frame of 
the vehicle. Y  

The rear wheels are suspended as best illus 
trated in Figures l and 3 of the drawings. 
Levers 32 are secured through a ñexible joint 
33 with'the rear axle housing 34 containing an 
axle upon which are mounted :the rear wheels 
35. ' The levers 32 are pivoted upon a pivot 36, 
and an oiîset arm 31 on each lever is pivotedat 
39 to one end of a shock absorber unit B. The 
levers 32 thus are in the formof bell cranks 
centrally pivoted to iixed brackets 40 on the 
frame and having one arm of the bell crank ñex 
ibly connected to the axle housing, Whil'e the 
'other end thereof is pivoted to a shock absorber 
and spring unit B. The levers'32 'are provided 
with a brace arm 4| through the end of which 
may extend the pivot 35. These brace arms 4| 
assist in holding -the axle housing 34 at rightv 
angles to the longitudinal axis of the vehicle. 
The spring units B secured at 35 to the levers 

32 are secured at their other extremities by piv 
ots 42 to brackets 43 secured to the frame mem 

It should be noted that as the wheels 
35 pass over an upstanding projection in the 
path of the wheels, the wheels will be pivoted 
upwardly, rotating the bell cranks 32 in a clock 
wise direction as viewed inFigure 3 and tending 
to compress the springs 3| of thes'e units B. As 
a wheel 35 drops into a hole or depression in the 
roadway, the initial compression on. the springs 

` 3| tends to-rotate the bell cranks 32> in ‘a'coun 
ter-clockwise direction 'as viewed in Figure 3, 
but this action is impeded as will be later shown 
in detail, by the shock absorber portion o_f th 
units B enclosed within the spring 3|. ' 
The combined spring and shock absorber unit 

' B is best illustrated in Figure 6 of the drawings. 
In this ñgure will be seen .a pair of end plates' 
'44 and 45 having interposed therebetween a com 
pression spring 3|. ' The end plate 44 is formed 
as best illustrated in Figures 4 and 5 of the 
drawings, and 'includes a disc-like flange 41 hav 
ing a pair of outwardly projecting ears 49 there 
upon, through. which the pivot 26 may extend. 
An end socket 5i! is transversely drilled to ac 
commodate a bearing sleeve 5|, which sleeve ex 
tends both through the end socket 5|) and the 
ears 49. As illustrated in Figure 5, the levers 23' 

. are provided with a blfurcated end 24x-which 
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straddles the ears 49 >and end socket 50; so that 
when the pivot 25 is in place, ̀ the combined shock 
absorber and spring is properly attached to the 
lever 23. . 

The 'end socket 5|!l forms one end of an hy 
draulic cylinder and this socket is threaded at 
52 to accommodate a sleeve 53. This sleeve is 
provided with a closed end 54 having a central 
opening 55 therethrough and having inlet open 
ings 56 arranged in a ring _concentric with the 
central opening 55. A valve sealing ring'51 ex 
tends over the openings 56 and is held Àin place 
by a spring 59 secured to the inner surface-o! 
.the sleeve l53. .l 

'I'he sleeve 53 iits within a sleeve 60 and is ar- ' 
ranged in telescopic relation thereto. A sealing 
.ring 6| prevents oil or 4other hydraulic medium 
from flowing ‘between these sleeves 53 and 5U. 
A sleeve 56 is provided with a closed end 52 hav 
ing an axial opening 63 therein. A piston rod 
54 extends through the opening 53 and a shoul 
der 65 on this rod abuts the closed end 52 of the 
sleeve.V The end of thev piston rod> 64 is threaded 
to accommodate a nut 66. When this nut 68 is 
tightened, the opening _53 is entirely sealed, and 
the piston rod 54 is securely attached 'to the 
closed end 62 of _the sleeve 50. 
The piston rod 64 extends through the open 

ing 55 in the closed end 54 of the sleeve 53, and 
a piston 61 is provided on the end of this rod. 
A series of valve openings 69 are arranged in a' 
ring concentric with the piston 61 and a ring 
shaped valve seat 1I! overlies the surface of the 
_piston 51 to which the valve rod 64 is attached. 
SpringV means 1| are provided to normally urge 
the seat 10 to close the opening 59. ' ' 
The sleeve 60 is provided with a circumferen- . 

tial ring 12 surrounding the same. AA spring 13 
is interposed between the ring 12 and the lend 
plate`45. .A recess 14 is provid-ed in the end 
plate 45 to accommodate the nut 56, in case the 

` sleeve 65 should move to compress the spring 13 
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suñiciently to cause the nut 55 to come into ' 
proximity with the end plate 45. A spring 15 
is interposed between the ring 12 and an inturned 
circular nange 15.on a hollow cylindrical hous 
ing member' 11.A This housing member 11~is pro 
vided with a circumferential Bange 19 which is 
interposed between the end of the spring 3| and 
the end plate 45. 

. _In operation, it will be seen that as the vehicle 
passes over an Iupstanding projection or bump 
in the roadway, the end plates 44 and 45> arey 
moved toward one another. This actioncom 
presses the spring 3| and also slides the sleeve 
53 into the sleeve 60, these sleeves telescoping 
together. V.As the sleeves 53 and 60 are ñlled 
with oil or other hydraulic medium, however. 
this action tends to open the holes 55 in the 
closed^ end 54, as vthe oil within the sleeve` 5l 
must escape‘into the sleeve 53. As the valve 
seats 51 move readily away i‘rom the holes 55, 
the hydraulic medium flows readily into the 
chamber between the piston 51 and the closed 
end 54 of the sleeve 53. As the limit of move 
ment of the end plates 44 and 45 toward one 
another is reached, however, the spring 3| tends ' 

. to separate the plates 44 and 45 to their normal , 
spacing. The valve seat 51 isthen urged against '  
the ̀ closed end 54 of the sleeve 53, and the' ex- 
pension of the spring 3| must force the hy 
draulic medium through the opening 55 about 
the piston rod 64. This opening 55 is purposely l 
made loose to permit'oil to n seep therethrough 
at a desired rate.Y It desired. auxiliary ̀ openings 



Ythe spring 13 or the 
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through the end I4 of the sleeve I3 may be pro- _ 
vided to permit this leakage. y ` 
Thus it will be seen »that the recoil movement 

of the spring 3| is necessarily checked.in speed 
by the hydraulic medium in the compression 
chamber between the piston 31 and the closed 
end 5I o! the sleeve 53. The spring 3| naturally 
tends to urge the plates 44 and 45 apart until 
the normal compression of the spring 3| to sup 
Aport the weight of the vehicle is reached.A 
A considerable compression of the spring 3| 
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will tend to move the sleeve 30 with respect to , 
the end plate 45,_compressing the spring 13. As 
the spring 13 is compressed, the piston 31 slides 

' to the left as viewed in Figure 6 of the drawings, 
within and lwith respect to the sleeve 53. This 
causes the valve seat 10 to admit-duid into the 
compression chamber, as the piston moves to 
ward the left with respect to the sleeve 53. Thus 
under extreme compression of the spring 3|, an 
additional spring 13 resists further compression 
of the spring 3|. Thus in case of an extreme 
jar tending to compress the spring 3|, the move 
ment is dampened by the auxiliary spring 13. 
The spring 15 tends to prevent movement of the 
cylinder 60 in one direction with respect to the 
end plate 45, while the spring 13 tends to resist 
movement in the other ydirection with respect 
to this end plate. A balance is maintained be 
tween these springs. Hydraulic liquid may grad 
ually seep back into the space tothe left of the 
piston 61 within the sleeves 53 by iiowing around 
the edges of this piston, it being understood that 
the piston formsa check to require some time 
for the reverse flow of oil out of the compression 
chamber. 
The housing within which the springs 13 and 

K 15 and the hydraulic cylinder and piston are 
Aconcealed is formed by the hollow cylindrical ' 
sleeve 11 and the relatively telescopically ar 
ranged hollow cylindrical sleeve 80. This last 
mentioned sleeve 80 is provided with a peripheral 

_ flange 8| vextending beneath the end of the 
spring 3| and the end plate _44 to hold the hous 
ing in proper position. Openings 82 are pro 
vided through the end plate 44 to permit air to 
enter this outer housing to provide unimpeded 
action of the shock absorber.' 

It 'will be noted that any movement tending to 
separate the end plates 44 and 45 will be checked 
or slowed by the oil within the compression 
chamber which must leak out of this chamber 
as-the expansion of the spring 3| takes place. 
The shock absorber, however, has'no tendency 
to check movement of the end plates M and l5 
toward one another, as this movement is resisted 
by the spring 3|.  As the movement of the com 
bined spring and shock absorber approaches 
either extreme position of its movement, either 

spring 15- comes into play 
to fortify the action of the _spring 3| or of the 
shock absorber and to provide an increased re 
sistance near the extremity of movement of the 
end plates' in either direction. « , 
In order that the-supply of hydraulic 'liquid 

.within my combined spring and shock absorber 
may be replenished when necessary, a ñlling 
opening 83 may be provided in any suitable place 
such as through the socket head 50. Additional 
oil inserted through the opening 83 gradually 
is forced through the opening 69 into the com 
pression chamber, leaking _out around theV pise 
ton rod 6I into the space between the closed end 
54 of the sleeve 53 and the closed end 62 of the 
sleeve 60. l The proportions 
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may be designed to 
of travel of any of the moving elements, and the 
springs and cylinders may be of the required size 
to do the desired task. »  

It will be noted from an examination of the 
drawings, that the bell crank levers 32 extend 
substantially horizontal and in line with thev 
frame. Thus when 
these levers tending 
the levers may pivot in either direction with 
the-same amount of ease. In other words. the 
normal position of these levers or rocker arms 
as they might be termed, is a horizontal posi 
„tion, and pivotingl of these arms or levers in 
either direction. moves them outl of this hori 
zontalposition. Having the levers aligned with 
the frame acts 'to transmit they weight properly 
along a straight horizontal line. ~ 
In accordance with the patent statutes, I have 

described the principles of construction of my 
combined spring and shock absorber; and while 
I have endeavored to set forth the best embodi 
ment thereof, I desire to have it understood that 
this is only illustrative of a rmeans of carrying 
out my invention, and that obvious changes may 

the weight of the car is on 

be made within thev scope of the following claims 
 without departing from the spirit of-my inven 
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tion. ` 

>I claim: I ` , 

1.*In a spring and shock absorber unit, a pair 
of spaced end plates. a coil spring interposed 
between said end plates, a' cylinder secured at 
one end to one of said end plates, a sleeve in 
Atelescopic relation to said cylinder, resilientv 
means connecting said sleeve to the other of said 
end plates, a closed end on said sleeve, a piston 
rod secured to said closed end and extending ' 
through the other end of said cylinder, a piston 

' on said rod within said cylinder, said other end 
of saidv cylinder extending into proximity with 
said rod, and check valve means in said other 
end of said cylinder.` . 

2. In a spring and 'shock4 absorber unit, a pair 
of end plates, la coilspring interposed between 

` said plates, a cylinder secured to. one’end plate, 
a, piston in said cylinder, a piston rod extending 
through the other end of said cylinder, a sleeve 

i in telescopic relation to said cylinder, a closed 

_ plates, a 

55 - 

- closed end to which 

60 

end on saidsleeve to which said piston rod is 
secured, and spring means resiliently connecting 
said sleeve to said other end plate. _ ~ 

3.v In a spring and shock absorber unit, a pair 
of end plates, a coil spring between‘said end 

cylinder secured to one end plate',` a 
piston in said cylinder, a rod on said piston ex' 
tending through said other end Vof said cylinder, 
a vsecondcylinder having an open end in tele 
scopic relation with said iirst cylinder and a 

said piston rod is attached; 
and spring means resisting movement in either 
direction with respect to said other end plate. > 

4. In a spring and shock absorber unit, a pair 
`oiï end plates, a coill spring between said end> 

_ plates, a cylinder secured for movement with one 
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of fsaid end plates, a piston in said cylinder, a 
piston rod extending through the other end of 
said cylinder, a sleeve secured in telescopic rela 
tion to said cylinder, a closed end on said sleeve, 
means securing said piston rod to said sleeve for 
movement therewith, and spring means resisting , 
movement of said sleeve in either direction with 
respect to the other of said end plates. l 

5. In a spring and shock absorber, a pair of 
spaced end plates, a coil spring mounted between 
said end plates, a cylinder `secured from move 

provide any desired distance' 

to compress the springs 3|, ' 
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ment with one of said end plates, a piston in said 
cylinder, a rod on said piston extending through 
the other end of said cylinder, a sleeve having 
an open end in telescopic relation with said cylin 
der, a closed end on said sleeve, means securing 
said piston rod to said sleeve for movement 
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therewith, a flange encircling said sleeve, spring ~ 
means interposed between said flange and the 
other of said end plates, spring means positioned 
upon the other side of said iiange, means for 
anchoring the extremity of said last named spring 
means to said other end plate, and check valve 
means in said other end of said cylinder. 

6. In a spring and shock absorber unit, a pair 
oi spaced end plates, a coil spring interposed be» 
tween said end plates, a cylinder secured from 
movement with one of said end plates, a piston 
within said cylinder, a piston rod on said piston 
extending through the other end of said cylinder, 
a sleeve having an open end in telescoping rela 
tion with said cylinder, means securing said pis 
ton rod to said sleeve for movement therewith, a 
closed other end on said sleeve, a ñange encircling 
said sleeve. a housing encircling said sleeve and 

= iiange, means securing said housing to the other 
.of said end 
extremity of said housing, a spring interposed. 

lplates, an intnrned ñange on the 

between said ñange on said sleeve and said other 
end plate, and a spring interposed between said 
flange on said sleeve and said inturned flange on 
said housing. . 

7. In a spring and shock absorber unit, a coil 
spring, an end plate at each end of said spring, 
a sleeve secured to one of said end plates, a closed 
end on said sleeve, a second sleeve -in telescopic 
relation to said iirst sleeve, means resiliently con 
necting said second sleeve tc the other of said 
end plates, a closed end on said second sleeve, 
a piston rod secured to closedend on said second 
sleeve extending through said closed end on said 

, ton having 
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v sleeve end, tov permit liquid 
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' therethrough and a piston rod 
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ñrst sleeve, .a piston within said ñrst named 
sleeve on said rod forming a chamber within said 
iìrst named sleeve between the closed end >thereof 
and said piston, said first named closed sleeve end 
having passage means therethroughï'and apiston 
rod opening therethrough forming Ithe sole means 
of communication with the space within said 
second sleeve between said closed ends, said pis 

passage means therethrough forming 
the sole means of communication between oppo 
site ends of said piston, 'and check valve means 
through said passage means 
in said passage means in said 

in said piston and 
first named closed 
to ñow into said 

chamber, and to restrict the flow cf liquid from 
said chamber. i 

8. In a spring and'shock absorber unit, a coil 
spring, an end plate at each end thereof, a cylin 
der secnred'to one of said end plates and en 
closed within said spring, a sleeve in telescoping 
relation with said cylinder, means resiliently con 
necting said sleeve to the other of said end plates, 
a closed end on said sleeve, a piston rod secured 
to said closed end extending into said cylinder, 
a-piston in said cylinder on said rod, forming a 
compression chamber between said piston and 
the end of said cylinder through which said rod 
extends; said cylinder end having passage means 

opening there 
through forming the sole means ci? communiea~ 
tion with the space between the closed end of 
said sleeve and said cylinder end, said piston 
having passage means therethrough forming the 
sole means of communication between opposite 
ends thereof, and check valve means in ,said pis 
ton passage means and in said passage means, 
in said cylinder end to admit ñuid into said com 
pression chamber but to restrict the ñow out oi’ 
said chamber. 

LUDWIG MULLNm. 


